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ABSTRACT 
The fresh water fish species Cyprinus carpio, Punctius sarana, Cirrhinus mrigala and Labeo 
rohita were caught from Latipada dam, District Dhule, Maharashtra, India between the period of 
January 2012 to June 2012. The muscle tissue of these fish species were analyzed for 
determination of heavy metals like iron, manganese, lead, cadmium and copper. The levels of 
heavy metals were determined by using Atomic Absorption Spectrophotometer (AAS). The 
result revealed that the muscle concentration of Fe, Mn, Pb, Cd and Cu ranged from 7.68±1.54 - 
12.84±1.93, 0.25±0.06 - 0.78±0.09, 0.09±0.03 - 0.43±0.05, 0.17±0.05 - 0.43±0.13 and 0.83± 
0.15 - 1.38±0.32 respectively. The values of heavy metals were within the maximum permissible 
standard value prescribed by various national and international agencies. 
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INTRODUCTION 

Fishes are one of the important groups of 
vertebrates which influence the life of humans in 
various ways. Fishes have a rich source of food 
and provide a meat to tide over the nutritional 
difficulties of man. Fishes are consumed by a 
large population in Sakri Taluka. Now a day fish 
is a commodity of potential public health concern 
as it can be contaminated with chemicals, 
pesticides, detergents, heavy metals. Heavy 
metal pollution can originate from both natural 
and anthropogenic sources. Activities such as 
mining and smelting operations and agriculture 
have contaminated extensive area by heavy 
metals such as cadmium, copper and zinc. 
Chemical and physical weathering of rocks and 
soil often releases heavy metals into the  
sediment  and  into  water.  Idol  immersion 
activities  during  festive  occasions  are  adding 
to the pollution load of the water bodies 1-3. 
Metals that are deposited into the water may 
accumulate in the  food chain  and  cause 
ecological damage and also pose carcinogenic 
and other adverse  effects  on human health due 
to biomagnifications   over  time.  It   has  been   
witnessed from the occurrence of Minimata 

disease due to Mercury accumulation and Itai-itai 
diseases in Japan due to Cadmium accumulation. 
Essentially fishes have been reported to 
assimilate heavy metals through ingestion of 
suspended particulates, food materials and or by 
constant ion exchange process of dissolved 
metals across the lipophilic membranes such as 
the gills, absorption of dissolved metals on tissue 
and membrane surfaces4. Aquatic organisms 
have been reported to accumulate heavy metals 
in their tissues several times higher than the 
ambient levels by absorption process through 
gills or by consumption of contaminated food 
and sediments. Fish are at the top of aquatic food 
chain and may concentrate large amounts of 
some metals from water metal bioaccumulation 
is largely attributed to difference in uptake and 
depuration period for various metals in different 
fish species 5,6. Many of the dissolved metal ions 
such as lead, cadmium, arsenic, mercury, copper, 
zinc, nickel, chromium etc. are toxic.  

AIMS AND OBJECTIVES 
To study the bioaccumulation of heavy metals 
(Fe, Mn, Pb, Cd and Cu) in the muscle tissue 
of fresh water edible fish species Cyprinus  
carpio, Punctius sarana, Cirrhinus mrigala 
and Labeo rohita from Latipada dam, in Dhule *Author for correspondence 
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District, Maharashtra, India during the period 
of January 2012 to June 2012.  

MATERIAL AND METHODS 
Study area 
The Latipada dam, 80  km away from  Dhule    
city. It  is  an  Earthen dam constructed  in 1966 
at village Latipada on Panzara river near Pimpa-
lner town of Sakri taluka. Geographically, Lat-
ipada   dam  located at latitude 200 55’ 58.32’’ N  

and longitude 740 05’ 45.52’’ E. It is 532 meters 
above the sea level having total catchment area 
of 215.14 sq.km (6478 hectors). The total gross 
storage capacity of dam is 745.50 million cubic 
meters and the total live storage is about 43.11 
million cubic meters, out of which 35.62 million 
cubic meter water is available for drinking, 
irrigation and industrial purpose. Its water irrig-
ates agricultural land in Dhule district and is also 
used for drinking and industrial purpose (Fig. 1). 

 
Fig. 1 : Satellite picture of  Latipada dam, Dhule district, Maharashtra, India  

(Source- Google  earth)

Sample collection and analysis 
Fish  specimens  were  collected  from  Latipada 
dam during  the period of January 2012 to June 
2012. At least 6-8 fishes of each species of 
Cyprinus carpio, Punctius sarana, Cirrhinus 
mrigala and Labeo rohita were collected. The 
fishes were stored in the same water and brought 
to the laboratory and dissected on the  same day. 
Their muscle tissue were removed and put in 
petri dishes separately in oven to dry at 120 0C. 
After complete drying the tissue were powdered 
in pestle mortar and stored separately by labeling 
the sample. 500 mg of dried tissues (in three 
replications) were mixed in 10 ml  solution of 
nitric acid   (HNO3) + Perchloric acid (HClO4) in 
the ratio of 5:1. The solution were stirred for few 
minutes and    kept for overnight.  The flasks 
were then placed on a hot plate and allowed to 
digest at 200-250 0C until a transparent and clear 
solution was obtained. Digest was diluted with 

double distilled water approximately. The 
elements like Fe, Mn, Pb, Cd and Cu were 
assayed using Atomic Adsorption Spectrophot-
ometer (AAS). 

RESULTS AND DISCUSSION 
Heavy metals have tendency to accumulate in 
various organs of aquatic organisms, especially 
fish, which in turn may enter into the human 
metabolism through consumption causing serious 
health hazards. Fishes are major part of the 
human diet due to high protein content, low 
saturated fat and sufficient omega  fatty  acids 
which are  known  to  support good  health. 
Therefore, various studies have been taken  
worldwide on the contamination of different 
fish species by heavy metals.7,8 The present 
study was undertaken to evaluate the metals 
concentration in muscle tissues of the four 
fresh water fish  species,  viz. Cyprinus carpio,  
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Punctius sarana, Cirrhinus mrigala and Labeo 
rohita from Latipada dam. The analysis of the 
selected metals in the present study revealed an 
order of Fe > Cu > Mn > Cd > Pb in almost all 
the species. Iron is an essential metal. Fish is 
the major source for iron in adults and children 
and deficiency of it causes anemia. Iron was 
found most abundant metal in muscle tissue of 
all the studied species from Latipada dam. Iron 

in the fish samples were accumulated in the 
order Labeo rohita > Cirrhinus mrigala > 
Punctius sarana > Cyprinus carpio. The 
highest concentration level of Fe (12.84±1.93) 
was detected in Labeo rohita while the lowest 
concentration of Fe (7.68±1.54) was found in 
Cyprinus carpio (Table 1). The reported 
concentration of Fe was lower than fishes from 
aquaculture ponds in East Kolkata wetlands.9     

Table 1 : Concentration of heavy metals in fish species (μg g-1 dry wt.) 

S\N Metal Cyprinus 
carpio 

Punctius 
sarana 

Cirrhinus 
mrigala 

Labeo 
rohita 

FAO / WHO 
standard 

1 Fe 7.68±1.54 11.74±1.99 12.24±1.47 12.84±1.93 100 

2 Mn 0.25±0.06 0.26±0.07 0.64±0.11 0.78±0.09 1.0 

3 Pb 0.17±0.04 0.09±0.03 0.43±0.05 0.21±0.04 0.5 

4 Cd 0.43±0.13 0.28±0.06 0.17±0.05 0.29±0.05 1.0 

5 Cu 1.38±0.32 0.89±0.11 0.83±0.15 0.99±0.07 30 

Manganese is also an essential metal. 
Manganese in the fish samples were 
accumulated in the order Labeo rohita > 
Cirrhinus mrigala > Punctius sarana > 
Cyprinus carpio. The highest concentration 
level of Mn (0.78±0.09) was detected in Labeo 
rohita while the lowest concentration of Mn 
(0.25±0.06) was found in Cyprinus carpio 
(Table 1). These concentrations of Mn were 
lower than the fishes from East Kolkata 
wetlands.9  
Lead is non-essential metal. Lead accumulated 
in the order Cirrhinus mrigala > Labeo rohita 
> Cyprinus carpio > Punctius sarana. The 
highest concentration level of Pb (0.43±0.05) 
was detected in Cirrhinus mrigala while the 
lowest concentration of Pb (0.09±0.03) was 
found in Punctius sarana (Table 1). Similar 
results of Pb accumulation were obtained in 
five commercially important fishes of 
Parangipettai.10 

Cadmium is highly toxic non-essential heavy 
metal and it does not have a role in biological 
process in living organism. Thus even low 
concentration, cadmium could be harmful to 
living  organisms.11 The   victims accumulated 
500 mg of cadmium in their body over the 
lifetime. This disorder was termed ‘Itai-itai’, 
characterized by renal malfunction. In                   
the  present study cadmium accumulated in the  

order Cyprinus carpio > Labeo rohita > 
Punctius sarana > Cirrhinus mrigala. The 
highest concentration level of Cd (0.43±0.13) 
was detected in Cyprinus carpio while the 
lowest concentration of Cd (0.17±0.05) was 
found in Cirrhinus mrigala (Table 1). The 
reported concentration of Cd was higher than 
reports from three economically important fish 
inhabiting Koycegiz Lake-Mugla, Turkey 12. 
The levels of Cd present in the muscle tissue of 
four fresh water fish species may be due to 
agricultural operations. 
Copper (Cu) is an essential nutrient for life. As 
a micronutrient, it is necessary for haemoglobin 
synthesis and a component of Cytochrome 
oxidase 13, but very high intake of copper can 
cause adverse health problems14-16. The 
ingestion of 15-75 mg of copper causes 
gastrointestinal disturbances, hemolysis, 
hepatotoxic and nephrotoxic effects. The copper 
in selected fish species may be due to the 
presence of domestic waste and agricultural 
waste in the dam17-19. Cu accumulated in the 
order Cyprinus carpio > Labeo rohita > 
Punctius sarana > Cirrhinus mrigala20,21. The 
highest concentration level of Cu (1.38±0.32) 
was detected in Cyprinus carpio while the 
lowest concentration of Cu (0.83±0.15) was 
found in Cirrhinus mrigala  (Fig. 2 to Fig. 5). 
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      Fig. 2 : Bioaccumulation of heavy metals in     Fig. 3 : Bioaccumulation of heavy metals  in 

  Cyprinus carpio (μg g-1 dry wt.)                    Punctius sarana (μg g-1 dry wt.)          

 
     Fig. 4 : Bioaccumulation of heavy metals in       Fig. 5 : Bioaccumulation of heavy metals in  
                  Cirrhinus mrigala (μg g-1 dry wt.)                       Labeo rohita (μg g-1 dry wt.) 

CONCLUSION 
The results of this study give valuable 
information on the heavy metals in the selected 
four fresh water fishes from Latipada dam. 
When considering the heavy metal 
concentration in fish species, the most 
important aspect is their toxicity to humans / 
suitable for human consumption. Since muscle 
was the major consuming portion and that 
massive internal organs were rarely consumed. 
Heavy metal concentration in muscle tissue of 
Cyprinus carpio, Punctius sarana, Cirrhinus 
mrigala and Labeo rohita from Latipada dam 
are within the recommended limit of FAO / 
WHO for fish consumption and hence, 
consumption of fish will have no  toxicological 
effect on human health when these species of 
fishes are included in the diet. 
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